The change in both streamflow and baseflow in urban catchments has received significant 10 attention in the latest decades as a result of their drastic variability. In this research, effects of climate 
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impacted by land management methods in complex catchments with different land covers, and 96 climate scenarios in extreme events such as droughts and floods drought [33] .
97
Streamflow and baseflow in watersheds in the US Midwest region reported upward trends with 98 both urbanization and climate change [16, 32] . While previous streamflow and baseflow trend 99 investigations included urbanized watersheds in the Midwest region, they lacked integration 100 analysis, which exclusively focuses on the interactive impacts of land and climate variability on 101 urbanized catchments. In addition, multiple factors, nonlinear relationships, and poor understanding 102 of mechanisms limits the ability to attribute causation [35] . Therefore, the current study focuses on 103 this issue through a systematic investigation, taking into account the effects of both individual and 104 coupled impacts of human and natural impacts.
105
The overall aim of this research was to evaluate the response of watershed streamflow and 
128
thunderstorms occur throughout the year and particularly in the spring and summer seasons [37] .
129
The LEC watershed was investigated by several researchers to evaluate the impacts of 130 urbanization on water issues. Bhaduri et al. [38] utilized the Long-Term Hydrologic Impact 4 of 23
More recently, Lim et al. [42] estimated the effect of initial abstraction and urban growth on 145 estimated runoff using modified curve number values in the L-THIA model. Results showed 146 improvements in the prediction of direct runoff over the long term, resulting from using modified 147 curve numbers and hydrologic soil groups for urbanized areas. Lim et al. [36] reported that improved 
Datasets Description

153
The explicit datasets used to build and calibrate the SWAT model can be classified into statistical, 
158
The sets of data used herein includes long-term daily meteorological data from 1980-2017, 
159
(precipitation, minimum/maximum air temperature, wind speed, solar radiation and humidity), 
164
Streamflow data were complete with no missing records. 
189
The hydrologic routine within SWAT includes the vadose zone processes (plant uptake,
190
evaporation, infiltration, lateral flows, and percolation), groundwater flows and snow fall and melt.
191
The hydrologic cycle in the SWAT model is based on water balance and is expressed as follows (Table   192 1) [48] :
(1) 
194
255
Based on previous studies, 20 hydrologic parameters were considered ( 
295
Calibration and validation results were utilized to evaluate model success. Table 3 reports a model 296 performance rating of "Very good, good, satisfactory and unsatisfactory" for each parameter.
297 Table 3 . SWAT performance evaluation criteria (Moriasi et al., 2013; Lee et al., 2018) 
337
The 1992 and 2011 land use maps for the LEC watershed are shown in Fig. 3a and Fig. 3b , and 338 the change in land use types is shown in Fig. 3c In some cases, annual temperature and precipitation might not provide a true picture for the 380 change in trends given the change in seasonality. Therefore, taking α = 0.05 as the significance level,
381
the Mann-Kendal test was conducted at a monthly scale for the monthly precipitation and 382 temperature data series. The outcomes showed a significant, positive, monotonic trend in the 383 monthly precipitation in January and June in the LEC, while the monthly temperature exhibited a 384 significant increase in April and September (Table 6 ). 
385
Changes in hydrological variables
388
The monotonic trends of streamflow and baseflow in the LEC watershed were quantified using 389 the Mann-Kendall test. The Z-statistics and the slope of annual streamflow and baseflow were 390 positive (Table 7) . Both long-term annual streamflow and baseflow in LEC were positively trending 391 and significant at a level of 0.001; this implies that both showed significant increasing trends over the 392 1980-2017 period (Fig. 5) . 
393
406
The sensitive parameters were optimized using the extension of auto-calibration in SWAT2012
407
to calibrate the hydrological model, and were recognized on the basis of global sensitivity analysis.
408
Most of the parameters were modified on a trial and error basis within reasonable limits after
409
consideration of the physical properties of the watershed. The global sensitivity analysis showed that 410 parameters representing surface runoff, soil properties, and groundwater return flow are sensitive.
411
Hence, it is important to accurately estimate these parameters for streamflow simulation. The 10 most
412
sensitive input parameters are shown in 
432
Figures 6 and 7 show the simulated and measured monthly streamflow and baseflow for LEC
433
during the calibration period (1984-1993) and validation period (1994-1998) . Model assessment 434 statistics for monthly simulated streamflow and baseflow are summarized in Table 9 . The ENS and period. In addition, some differences were observed in the peaks of observed and simulated values.
435
450
These might have been due to the precipitation pattern or due to the limitations of the curve number 
455
The agreement between the measured and simulated streamflow during the calibration and 456 validation period, to some extent, involves a good groundwater discharge simulation. The computed 457 baseflow agreed well with the observed results for the LEC (Fig. 7) . During the calibration period,
458
the R 2 , PBIAS, ENS and KGE were 0.80, -24.97, 0.60 and 0.67, respectively, while they were 0.84, -459 31.40, 0.58 and 0.58 for model validation (Table 18 ). 
505
July in all scenarios i.e, within the rainy season. However, water yields accounted for 50% in both S1
506
and S2, while increasing to 55% in S3 and S4 during the rainy season. After evaluating the change in 507 monthly precipitation between CP1 and CP2 (Fig. 8) , it might be concluded that the rainfall increase 
512
baseflow response showed a similar behavior to the water yield response; however, the effect of 513 climate change on baseflow was higher than the impact on water yield in the rainy season (Fig. 9 ).
514
Overall, both climate change and land use change had a greater impact on baseflow than water yield.
515
Furthermore, average monthly baseflow showed an increase under the effect of solely climate change 516 impacts of S3 in all months for the LEC watershed except for July and October, which showed a very 517 minor reduction in baseflow (Fig. 10) . The highest average monthly increase occurred in the coldest 518 months of the year with respect to S3 with the lowest amount of rainfall. This might be attributed to 519 the process of freeze-thaw that can change the runoff process, soil infiltration and subsurface water 520 storage. Therefore, baseflow from shallow aquifers considered the main contributor to total 521 streamflow with the reduction of average monthly precipitation.
522 Figure 10 shows the average monthly streamflow changes relative to the baseline scenario (S1).
523
Under the S2 scenario, the streamflow showed a reduction in January, February and June by 0.8% to 524 3.7%, while it increased in other months by 1.6 to 16.5%. Under the S3 scenario, however, streamflow
525
showed an increase in all months, especially in summer, by an amount of 3.4% to 30.3%. Furthermore,
526
the S4 scenario showed a similar trend in streamflow increase in all months by an amount ranging 527 from 7.6% to 34.2%, with the only reduction recorded in May by 2.1%. 
553
Midwest.
554
The long-term streamflow and baseflow response to land use change and climate variability 
569
The model was used to explore likely impacts of urbanization and climate variation in an urban 
